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I N T R O D U C T I O N  
Technet ium i s  a s i s t e r  e lement  t o  rhenium and h a s  many 
p r o p e r t i e s  t h a t  a r e  s imi l a r  t o  rhenium. I t  i s  p r e d i c t e d  t h a t  
t e c h n e t i u m  w i l l  have abou t  t h e  same e f f e c t s  on t u n g s t e n  a s  
rhenium i n  r e g a r d  t o  i n c r e a s e  i n  w o r k a b i l i t y ,  lowered  d u c t i l e -  
t o - b r i t t l e  t r a n s i t i o n  t e m p e r a t u r e ,  and improved d u c t i l i t y .  
The o b j e c t i v e s  of  t h e  c u r r e n t  work a r e  t o  r e c o v e r  
t e c h n e t i u m  from f i s s i o n  p roduc t  w a s t e s  a t  Hanford and r educe  
t o  p u r i f i e d  m e t a l ;  p r e p a r e  W-Tc a l l o y s  c o n t a i n i n g  up t o  5 0  a t . %  
Tc;  f a b r i c a t e  t h e  a l l o y  i n g o t s  t o  s h e e t  s t o c k ,  a s s e s s i n g  t h e  
e f f e c t  o f  t e c h n e t i u m  on W o r k a b i l i t y ;  a n d  per form m e t a l l u r g i c a l  
and mechan ica l  p r o p e r t y  e v a l u a t i o n  of  t h e  f a b r i c a t e d  a l l o y s .  
P r e v i o u s  r e p o r t s  have d e s c r i b e d  t h e  s e p a r a t i o n  and p u r i f i -  
c a t i o n  o f  8 0 0  g o f  t echne t ium m e t a l  powder,  m e l t i n g  o f  
t e c h n e t i u m  and W-Tc a l l o y s ,  and some p r o p e r t i e s  o f  t h e  a r c  
c a s t  a l l o y s .  
CURRENT PROGRESS 
T E S T  METHOD D E V E L O P M E N T  
The f i r s t  f a b r i c a t e d  a l l o y s  o f  W-Tc w i l l  be i n  t h e  form 
o f  s m a l l  s h e e t  spec imens  v a r y i n g  i n  t h i c k n e s s  between 0 , 0 2 0  
and 0 . 0 5 0  i n ,  The i n i t i a l  mechanica l  p r o p e r t i e s  t e s t i n g  t o  
be  done on t h e s e  a l l o y s  w i l l  be t o  d e t e r m i n e  t h e  e f f e c t  o f  
t e c h n e t i u m  c o n t e n t  on t h e  d u c t i l e - b r i t t l e  t r a n s i t i o n  t empera -  
t u r e ,  A t e s t  method i s  be ing  s o u g h t  which can  b e  u s e d  f o r  
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d e t e r m i n i n g  t h i s  p a r a m e t e r  on a v e r y  s m a l l  amount o f  m a t e r i a l .  
For  t h i s  purpose  a bend t e s t  f i x t u r e ,  as shown i n  F i g u r e  1, 
h a s  been  b u i l t .  When t h i s  f i x t u r e  i s  mounted i n  a t e s t  
machine ,  a 314 i n .  l ong  specimen can  be l o a d e d  a s  a s i m p l e  
beam. Temperature  c o n t r o l  is p r o v i d e d  w i t h  a c i r c u l a t i n g  a i r  
oven.  
T e s t s  on p u r e  t u n g s t e n  have shown t h a t  t h e  o n s e t  o f  c r a c k -  
i n g  i n  t h e  bend t e s t  specimen i s  u s u a l l y  a d e q u a t e l y  i n d i c a t e d  
by a d r o p  i n  t h e  t e s t  machine l o a d  i n d i c a t i o n .  Some spec imens  
of  h i g h l y  wrought t u n g s t e n ,  however ,  t e n d  t o  e x f o l i a t e ,  and 
t r a n s v e r s e  c r a c k i n g  does n o t  p r o g r e s s  f a r  enough i n  one s t e p  
t o  g i v e  a c l e a r  i n d i c a t i o n  on t h e  l o a d  measu r ing  sys t em.  
A l s o ,  i t  i s  d i f f i c u l t  t o  f i t  t h i s  t y p e  of  spec imen back t o g e t h e r  
t o  de t e rmine  bend a n g l e  a t  t h e  i n i t i a t i o n  of  f a i l u r e .  T h e r e -  
f o r e ,  a t e l e s c o p e  was b u i l t  t o  a l l o w  v i s u a l  s i g h t i n g  o f  t h e  
f i r s t  c r a c k  which i n  t h i s  t e s t  a p p e a r s  on t h e  t o p  s u r f a c e  o f  
t h e  specimen.  The t e l e s c o p e ,  shown i n  F i g u r e  2 ,  p r o v i d e s  a b o u t  
1 5 X  m a g n i f i c a t i o n  a t  a 1 2  i n .  d i s t a n c e .  
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D u c t i l e - b r i t t l e  t r a n s i t i o n  d a t a  f o r  p u r e  t u n g s t e n  s p e c i -  
mens o b t a i n e d  i n  t h e  p r o c e s s  of  e v a l u a t i n g  t h e  t e s t  method 
a r e  shown i n  F i g u r e  3. These d a t a  were o b t a i n e d  from bend 
specimen 3 / 4  x 1 / 4  i n .  
The main t h i n g  t h a t  remains  t o  be  done t o  implement t h i s  
t e s t  method i s  t o  e s t a b l i s h  a p r o c e d u r e  € o r  d e f i n i n g  t h e  
permanent  s e t  b e f o r e  f r a c t u r e  i n  t e rms  of  bend a n g l e  and 
t h i c k n e s s .  
, 
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FIGURE 3 .  D u c t i l e - B r i t t l e  T r a n s i t i o n  Temperatures  f o r  
T u n g s t e n  S h e e t  Determined by Bend T e s t .  Data 
p o i n t s  i n d i c a t e  t h e  t o t a l  d e f l e c t i o n  i m p a r t e d  
t o  a s i m p l e  beam t o  cause  f r a c t u r e .  
No. o f  
Copies  
1 
2 
2 
3 
1 
1 
1 
2 7 7  
1 
4 
6 
DISTRIBUTION 
BNWL - 3 7 8 
Army M a t e r i a l s  Resea rch  Agency 
S .  V .  Arnold  
Atomic Energy Commission, Washington 
D i v i s i o n  o f  R e a c t o r  Development and Technology 
K .  Hor ton  
B a t t e l l e  Memorial I n s t i t u t e  
Defense Meta l s  I n f o r m a t i o n  C e n t e r  
R .  I .  J a f f e e  
Bureau o f  Mines 
bepa r tmen t  o f  I n t e r i o r  
Washington, D . C .  
R .  F .  S t e v e n s ,  J r . ,  (Commodity 
Bureau o f  Naval  Weapons 
Department o t  Navy 
Washington,  D . C .  2 0 5 4 6  
T .  F .  Kea rns ,  (RRMA-2)  
Chicago P a t e n t  G r o w  
Climax Molybdenum Company o f  V i c  -
1 4  4 1 9 '  Woodrow W i 1 son  
D e t r o i t  38 ,  Michigan 
M. Semchyschen 
e 
S p e c i a l i s t )  
. g an 
D i v i s i o n  o f  T e c h n i c a l  I n f o r m a t i o n  E x t e n s i o n  
Genera l  E l e c t r i c  Company 
R e  s e a r c h  Labor a t  o r y  
P .  0 .  Box 1088 
Schenec tady ,  N e w  York 
Genera l  E l e c t r i c  Company, C i n c i n n a t i  
L .  P .  J ahnke  (Advanced Engine Technology Dept . )  
J .  A.  McGurty 
E .  D .  S a y r e ,  (APED) 
C .  S .  Wukusick 
7 BNWL-378 
f 
. 
No. o f  
Coyies  
1 
1 
1 
1 
2 
1 
Genera l  E l e c t r i c  Company 
Lamp Metal  Component Department 
C l e v e l a n d ,  Ohio 
J .  H .  K e e l e r  
- Genera l  E l e c t r i c  Company, R ich land  
GETA F i l e  Copy 
Genera l  Telephone and E l e c t r o n i c s  L a b o r a t o r i e s ,  I n c .  
Bays ide  6 0 ,  N e w  York 
L .  L .  S e i g l e  
J e t  P r o p u l s i o n  Labora to ry  
E n g i n e e r i n g  Mechanics D i v i s i o n  
H .  Mar tens  
Lawrence R a d i a t i o n  L a b o r a t o r y  
J .  Hadley 
NASA A m e s  Resea rch  C e n t e r  
V e h i c l e  Environment D i v i s i o n  
C h a r l e s  A.  Hermach 
NASA Goddard Space F l i g h t  C e n t e r  
S p a c e c r a f t  Systems D i v i s i o n  
H .  E ,  F r a n k e l  
NASA Langley  Research  C e n t e r  
S t r u c t u r e s  Resea rch  D i v i s i o n  
E .  E .  Mathauser  
NASA Lewis Research  C e n t e r  
W .  D .  Klopp,  (105-1)  
N .  S a u n d e r s ,  (M6S Div) 
NASA Manned S p a c e c r a f t  C e n t e r  
R .  L .  J o h n s t o n ,  (S6M Div) 
No. o f  
Copies 
1 
8 BNWL-378 
2 
2 
3 
1 
NASA M a r s h a l l  Space F l i g h t  C e n t e r  
W .  R .  Lucas,  ( R - P G V E - M )  
! : a t i o n a l  A e r o n a u t i c s  and Space  A d m i n i s t r a t i o n  
61.10 Independence Avenue S .  W .  
Washington, D . C .  2 0 5 4 6  
J o s e p h  Mal t z ,  (Code RRM) 
N a t i o n a l  A e r o n a u t i c s  and Space  A d m l n i s t r a t i o n  
U n i v e r s a l  Nor th  B u i l d i n g  
Washington,  D - C .  2 0 5 4 6  
O f f i c e  o f  G r a n t s  E, Resea rch  C o n t r a c t s ,  
(Code SC) 
Richland  O p e r a t i o n s  O f f i c e  
C .  L .  Robinson 
R .  K .  Sha rp  
T e c h n i c a l  I n f o r m a t i o n  L i b r a r y  
Union Carb ide  C o r p o r a t i o n  ( O R N L )  
Me ta l s  and Ceramics  
M .  L ,  P i c k l e s i m e r  
U n i v e r s a l - C y c l o p s  S t e e l  C o r p o r a t i o n  
B r i d g e v i l l e ,  P e n n s y l v a n i a  
C .  P .  M u e l l e r  
West inghouse E l e c t r i c  C o r p o r a t i o n  
Research  L a b o r a t o r y  
C h u r c h i l l  Boro 
P i t t s b u r g h  35 ,  P e n n s y l v a n i a  
J .  H .  Bech to ld  
W r i g h t - P a t t e r s o n  A i r  Fo rce  Base 
Dayton, Ohio 
M a t e r i a l s  L a b o r a t o r y  
K .  Elbaum 
9 
No. of 
Copies 
BNWL - 378 
32 Battelle-Northwest 
F. W. Albaugh 
S. H, Bush 
J. J. Cadwell 
D. R. de Halas 
L. A, Hartcorn 
R. N. Johnson 
R. S. Kemper 
G. A. Last 
J. E. Minor (10) 
R. L. Moore 
D. P. O'Keefe 
F. P. Roberts 
M. T. Walling 
0. J. Wick (2) 
F. W. Woodfield 
Technical Information Files (5) 
Technical Publications (2) 
